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EUMETNET
Conference of the National Meteo rological Services in Europe

� A network grouping18EuropeanNationalMeteorologicalServices

� A framework to organiseco-operativeprogrammes(both core and
optional) in the various �elds of basic meteorological activities,
suchas observingsystems

� Develop collective capability to bring European users the best
availablequality of meteorologicalinformation

� More e�cient useof collectiveresources



The WINPROF Programme

� bundlescollectiveresourcesin the �eld of the operationaluseof
Wind Pro�ler Radar / RASSsystems

� optional programmefor a duration of 2 years

� Participating countries:

{ Austria

{ Belgium

{ Finland

{ France

{ Germany

{ Ireland

{ Netherlands

{ Portugal

{ Switzerland

{ United Kingdom



COST-76 - Predecessor for WINPROF

� Developmentof VHF/UHF wind pro�lers and vertical soundersfor use in
Europeanobservingsystems

� March 1994to March 2000

� Someimportant achievements:

{ Wind pro�ler (WPR) frequencyallocations: Acceptanceby WRC-97 of
ResolutionCOM5-5,and FootnotesS5.162Aand S5.291A.

{ Developmentof BUFR code for data exchange,acceptedby WMO early
2001

{ The semi-operationalCWINDE1 network was established
Network Hub + Websiteat UK MetO
(http://www.meto�ce.com/resea rch/interproj/cwinde/pro�ler).

{ UK MetO and M�et�eo Francestarted monitoring usingglobalNWPM's.
{ WPR data evaluation:Quality can be comparable to radiosondewind data.

1COST Wind Initiative for a Network Demonstrationin Europe.
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What is a wind pro�ler ?

� PulsedDopplerradar to determine:

{ ~vh(z) above the radar site during all weatherconditions
{ w(z) for clear air situations
{ Tv(z) (RASS)

� Frequencyrange: Pro�ler VHF (30-300MHz) or UHF (300-3000MHz)
Weatherradar: SHF (3-30 GHz)

� Backscattering:

{ at (natural) refractiveindex irregularities (c2
n - clear-air radar)

{ at precipitation particles (similar to the weatherradar)
{ at arti�cially generatedrefractiveindex irregularities (RASS)
{ sometimesunwanted scattering- clutter (birds, surroundings,...



Basic wind pro�ler types

VHF UHF-Low UHF-High
Frequency(MHz) 40-80 300-500 900-1400
Frequency(D) 53.5 482 1290
Antennaarea (m2) 10.000 100 10
PeakEnvelope Power (kW) 5 - 1000 1 - 30 0.3 - 10
(typical) 50 15 1
vert. coverage(km) 1.5 -30 0.5 - 16 0.1 - 3
vert. resolution(m) 150 - 500 150 - 500 50 - 100



Doppler Beam Swinging
For a locally linear wind �eld, i.e.

~v(~r ) = ~v(~r 0) + r ~vj~r 0 � ~� r

onegets for the radial winds
vr = ~v � ~n at height z:

vr E � vr W = 2u 0 sin( � ) + 2
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Advantages of wind pro�ler systems

� High time resolutiondata: typical 30 minutes.

� Data almost instantaneousavailable(Nowcasting)

� Eulerian type of measurement(true vertical pro�le, all heights measuredat
sametime).

� Unambiguouspro�les, independentof the assimilationsystem.

� Almost all weather(exception: strong convectiveprecipitation).

� Existingand proven(in contrast to proposedspace-basedsystems).
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Satellite imageryFeb 13, 1997(NOAA channel5, 12:01and 17:39)
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Problems

� Frequencyallocation (Tx carrier and occupiedbandwidth)

� High receiversensitivity � ! clutter susceptibility

{ Groundechoesthrough antennasidelobes
{ Transientclutter signals(migrating birds !)
{ RFI

� RASSsoundemissionin denselypopulatedareas

� Lack of concertedfurther systemdevelopment

{ Industry: Struggleswith a too smallmarket.
{ Most Met. Servicescannot a�o rd developmentresources.
{ Research institutes: Other priorities/ interests...

� Systemshavepotential for improvements- but research is needed!
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Development potential for Radar Wind Pro�ler

� Improvedsignalprocessing(SP) for better data quality:

{ CurrentlyusedSP 20 years old, old hardware limitations � ! legacyproblem
{ Modern mathematical techniquesavailable (for example for instationary

signals)

� Future developmentslikely to increaseresolution- imagingmethods

� Hardware reliability needsto be improvedwith current technology:

{ State-of-theart ampli�ers (LDMOS)
{ Digital IF receivers



Time-F requency characteristics of the WPR RX signal
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RangeImagingat 915 MHz, compared w/ FM-CW radar system,from Chilsonet.al. (2003)
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NPN: 35 UHF pro�ler (32 @404 MHz, 3 @449 MHz)



404 MHz NOAA Network Pro�ler at Ledbetter, Texas



Wind pro�ler network of JMA

� 31 pro�lers @1357MHz

� PeakPower 1.8 kW

� Vertical resolution100,200,
300, 600 m

� Time resolution10 min



JMA Network Pro�ler
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CommonWIND pro�ler network in Europe (CWINDE)



46.5 MHz MST Radar Aberystwyth, UK - Research system



482 MHz Wind pro�ler Lindenberg, Germany- Prototype system(quasi-operational)



915 MHz Wind Pro�ler South Uist (Hebrides), UK - Quasioperationalsystem



1274MHz Wind Pro�ler Nice, France- Quasioperationalsystem



64 MHz Wind Pro�ler South Uist (Hebrides,UK) - operationalsysteminstalled2003



Aerial view of �rst 482 MHz network pro�ler of DWD, September 2003
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1. Heterogeneousnetwork

� 21 WPR, 2 SODAR (+ 23 DopplerWeatherRadars)
� Mix of research and operationalsystems(airports, weatherprediction)
� Di�erences in radar hardware and operating software, includingQC
� WINPROFhasno control oversystems- sampling+ processingstandards !

2. Large data quality and availability di�erences(assessmentby NWP)

� ECMWF started assimilating CWINDE pro�lers on April 9th, 2002.
E�ectively usedsystems:9 (43%)

� UK MetO currently uses12 pro�lers (57%)
� Only quasi-operationalWPR systemshaveavailabilitiesnear or above90%
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Main objectives of WINPROF Programme

1. Continuedoperation of CWINDE Hub at UK MetO (joint funding)

� Routinecollectionand archiving of WPR and weatherradar wind data
� Quality evaluationand availability statistics

2. Improvedata quality and availability to users:

� Investigationof userrequirementsand de�nition of data quality standards
� Recommendationsfor WPR operation (maintenance,sampling,processing)
� Evaluateresultsof research on WPR data quality improvements

3. Other operationalaspects

� Protection of frequencies:European Satellite Navigation systemGALILEO
may threaten1290MHz (E6: 1278.750MHz)

� Usereducationand support
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Data qualit y improvements

1. WG1: "Problem diagnostics":

� Hardware malfunctions- insu�cient maintenance
� Clutter contamination
� Inadequatesetting of systemparameters(!)
� ...

2. WG2: "Problem �xing":

� Usertraining
� Testingof advancedsignalprocessing
� Recommendationsfor radar hardware improvements
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WINPROF: The Future

� Improvedhardware capabilitiesat the Hub

� Long term data archiving

� Expert meetings(Signalprocessing,NWP)

� Integration of new systems

� De�nition of quality standards � ! Operationalsubset?

� ProgrammeendsJune2004: Possibleextensionto be decided.


